Cholinergic reactivity of cerebral arteries in the developing fetal and newborn lamb.
Cerebral arteries of newborn pigs and baboons constrict to acetylcholine, suggesting that endothelium-dependent dilator mechanisms may be lacking in immature cerebral arteries. The present study tested this possibility in the immature sheep by examining the response of cerebral arterioles in fetal and newborn sheep to endothelium-dependent dilator, acetylcholine. Pial arteriolar diameter was measured in 9 anaesthetized foetuses in utero (4 preterm, 90-111 days gestation and 5 term, 128-143 days gestation) and in 5 anaesthetized, newborn lambs (14 days) using a closed cranial window with intravital microscopy. Application of acetylcholine to the pial surface induced dose-dependent increase in pial arteriolar diameter in all age groups; EC50 for acetylcholine was 0.10 +/- 0.03, 0.28 +/- 0.08 and 0.26 +/- 0.17 microM for preterm fetal, term fetal, and newborn lambs, respectively. The data demonstrate a sensitive dilator response to acetylcholine in immature fetuses as well as newborn lambs suggesting that cholinergic-mediated release of endothelium-dependent relaxing factor is functional early in gestation. The contractile response to acetylcholine observed in newborn pigs and premature baboons may reflect a species difference rather than maturational lack of endothelium-dependent dilator mechanisms.